Objectives: This study evaluated the effectiveness of behavioral interventions (brief counseling, nonspecific psychological support in groups NSGS and cognitive behavioral group therapy CBGT) in combination with bupropion SR for smoking cessation in the field, through a smoking cessation clinic. Methods: Two-hundred-and-five smokers were enrolled in a 19-week course during 2007/ 2008, and were randomly assigned to: bupropion SR combined with brief counseling (group A), bupropion SR combined with NSGS (group B), bupropion SR combined with CBGT (group C), or CBGT as the only approach (group D). Results: Continuous abstinence rates at the end of therapy were 53.2% for group A, 62.9% for group B, 50.0% for group C, and 22.2% (p < 0.05) for group D. Sustained abstinence rates in 12 months were 29.6%, 28.1%, 34.3% and 19.4% (p > 0.05), respectively. Conclusions: Bupropion SR is an effective aid for smoking cessation in clinical practice. NSGT increased the chances for success at the end of therapy when combined with bupropion SR, while CBGT as monotherapy was less effective compared with the approaches including pharmacotherapy. It is suggested that smoking cessation interventions in real-life healthcare settings should be implemented through comprehensive programs using pharmacotherapy where applicable, combined with NSGT, and integrated by specialized healthcare professionals.
Introduction
Several placebo-controlled studies of bupropion SR for smoking cessation have demonstrated it as effective in promoting smoking cessation [Tashkin et al. 2001; Jorenby et al. 1999; Hurt et al. 1997 ], especially when combined with minimal counseling, as defined by the guidelines [Anderson et al. 2002; West et al. 2000 ]. Furthermore, there is increasingly data supporting the effectiveness and cost-effectiveness of the implementation of other behavioral interventions combined with bupropion SR, nicotine replacement therapy (NRT), or combination of those two in actual practice, both in outpatient clinical settings and in hospitalized patients [Munafo et al. 2001; Silagy and Formica, 2001; Parrott et al. 1998; Hughes, 1995] .
The term 'behavioral intervention' is used in a broad sense, to mean clinician-to-patient spoken therapy, which can range in intensity and sophistication from the single very brief session of advice to stop smoking to complex multisession formal cognitive behavioral therapy [Rennard and Daughton, 2000; Schiffman et al. 1996 ]. In practice, clinicians tend to use an eclectic approach, selecting elements from all intensities of counseling, on the basis of the needs and constraints of the smoker they support. However, although the contribution of behavioral therapy in increasing success rates of quitting smoking is established in clinical trials there is a well-recognized gap between research findings and the implementation of evidence-based smoking cessation strategies in community settings [McGinnis and Foege, 2000] . Therefore, the clinical utility and efficacy of these treatments in actual practice is still unclear, since there are several aspects limiting the effectiveness of smoking cessation efforts in real life.
The principal aim of this study was to evaluate the effectiveness, in terms of abstinence rates at the end of therapy and long-term abstinence (1 year), of the combination of bupropion SR and three different types of behavioral intervention (brief counseling, nonspecific psychological support in groups NSGS and cognitive behavioral group therapy CBGT) for smoking cessation in actual practice conditions and compare them with the implementation of CBGT alone. A 19-week smoking cessation program was integrated by professional clinicians, in a specialized outpatient smoking cessation clinic, in smokers self-referred to the department, willing to quit, and abstinence rates were recorded at the end of treatment and during 1 year of follow-up.
Methods

Subjects
This was an open-label study that recruited smokers from the Smoking Cessation Clinic of 'Evgenidion' Hospital, in Athens during 2007 / 2008 . A total of 405 Caucasian current smokers, were screened and 205 of those participated in the study [mean age x±SE, 44.9±0.49] [ Table 1 ]. All participants were self-referred to the clinic and motivated to stop smoking. All subjects who discontinued treatment or were lost during the follow-up period were classified as failures.
Subjects were eligible for inclusion if they were at least 18 years of age, had smoked an average of 15 cigarettes or more per day for the past year, were motivated to stop smoking, and did not have serious health problems. Exclusion criteria included the presence or a family history of a seizure disorder; a history of severe head trauma; predisposition to seizures (such as a history of brain tumor or stroke); a history or current diagnosis of anorexia nervosa or bulimia; the presence of an unstable medical or psychiatric condition; pregnancy; lactation; a history of dependence on alcohol or a nonnicotine substance within the past year; current use of psychotropic medications, fluoxetine, clonidine, buspirone or doxepin; previous use of bupropion; and current use of any nicotine replacement therapy. Subjects with current depression, as assessed by the psychiatrist of the program, were also excluded. The study was approved by the ethics committee of the hospital.
Study design
Baseline visit. At baseline visit, each subject was receiving brief, personalized advice to stop smoking from the pulmonary physician of the clinic. This first introduction aimed to provide information about the hazards of smoking in health, about nicotine dependence and strategies available for quitting smoking. Additionally, it aimed at introducing the study procedure to smokers in order to give their consent for enrolling. [Beck et al. 1961] . Medical history and physical examination were then assessed. Target quit date (TQD) was set the second week of therapy with bupropion SR, usually on days 1015, and the same timetable was followed in the CBGT group too.
Measurements. Subjects were assessed with spirometry (MasterScreen, Jaeger, Hoechberg, Germany) and measurements of exhaled carbon monoxide (CO) and nitric oxide (NO) were recorded (LR 2000 Analyser, Rochester, UK). Furthermore, there was a regular notification of body weight and blood pressure at each visit.
These measurements were recorded at each week of the first month of treatment, and every 3 weeks for the rest of the study period. Spirometry test was repeated in 6 months and 1 year after smoking cessation. Self-reported abstinence was considered validated by a carbon monoxide level in expired air of 10 ppm (parts per million) or below.
Treatment allocation. Subjects were randomly assigned to attend one of the four following smoking cessation programs for 19 weeks:
Group A: bupropion SR and individual brief (15 minutes) counseling by the chest physician of the clinic.
Group B: bupropion SR in combination with a nonspecific supportive and motivational group therapy (NSGT) conducted by a specialized psychologist.
Group C: bupropion SR in combination with a specific cognitive behavioral group therapy (CBGT) conducted by a specialized psychologist.
Group D: cognitive behavioral group therapy (CBGT) conducted by a specialized psychologist.
Bupropion SR was given at a dose of 150 mg per day for the first 6 days, 150 mg b.d. for 7 weeks and 150 mg once a day for the rest of the treatment period (19 weeks in total). The prolonged treatment with bupropion SR was introduced in order to be in line with the schedule of the 19 week behavioral therapy, since there is no contraindication for the longer duration of treatment with the drug [Tonnesen et al. 2003 ]. Behavioral therapy in groups rather than the individual sessions was chosen for reasons of efficacy, since it is thought that group members can exert peer pressure to motivate each other to maintain an effort to stop smoking [Raw et al. 1999 ]. Continuous abstinence from smoking at the end of therapy, as well as measurements of efficacy and safety throughout the treatment and follow-up phases were evaluated.
Behavioral therapy during follow-up visits
Follow-up visits during treatment were set every week the first month of therapy and every 3 weeks thereafter, till the completion of treatment. In group A, chest physicians' short advice included provision of information about the effects of smoking on health, information about nicotine dependence and tobacco withdrawal symptoms, strategies for quitting (e.g. making a quitting plan, managing stress and weight gain) and avoiding relapse. Information was given about the correct use of medication and the expectations of its contribution in the smoking cessation effort. Physicians were trying to build a relationship of trust and confidence with the smoker, so although the duration of each follow-up visit was initially set as 15 minutes in several occasions it could last up to an hour.
The sessions for the NSGT and the CBGT were set once a week for the first month and every 3 weeks thereafter for the 19-week period of treatment, and were supported by specialized psychologists. Every group consisted of at the most of 10 participants and the duration of the session was set as an hour.
In the group that received NSGT there was training of behavioral skills (based on learning theory), including learning and rehearsing new behaviors (e.g. refusing cigarettes), use response substitution, and monitoring and planning for 'high risk' situations. Cognitive behavioral therapy focused on the effort to change thoughts, beliefs and attitudes to quitting and to alter negative mood in the formal way.
Procedures during follow-up
At each visit, concomitant medication use, adverse events and smoking abstinence were recorded. Additionally, specific questionnaires were recorded regarding smoking attitudes, depressive mood (assessed by DSM IV symptom score) [American Psychiatric Association 1994] and withdrawal symptoms (Wisconsin scale) [Hughes and Hatsukami, 1986] . Individual counseling (approximately 1030 minutes) provided by the same physician at each visit in all groups.
Follow-up visits were scheduled at 3, 6, 9 and 12 months after the 19-week period of treatment. If a smoker missed a visit a telephone contact was made to reschedule the appointment. Smokers had the opportunity of a telephone contact with the doctors of the study in the case of a side effect or for asking for support. Counseling during follow-up mainly focused on relapse prevention and on reinforcement of the effort remaining abstinent. If smokers had quit smoking successfully advice was given about how to remain abstinent. If smokers had a relapse in smoking during follow-up period a new effort was recommended.
Statistical analysis
Descriptive data are presented as mean±SEM. The primary outcome variable was continuous abstinence rate at the end of therapy, at 6 and 12 months of follow-up. Chi square test and analysis of variance were used to evaluate baseline differences in demographic and smoking history variables. Chi square test was used to assess differences in abstinence rates between groups at the end of treatment, at 3, 6 and 12 months. Two-tailed p values of <0.05 were considered significant. Logistic regression analysis was used to determine differences among groups in the abstinence rates and for the calculation of odds ratios (OR) and 95% confidence intervals (CIs).
Results
Smokers' baseline characteristics are shown in Table 1 . Group B was more dependent on nicotine, as assessed by FTND, but the difference between the groups was not statistically significant (p > 0.05). Furthermore, smokers of group B had statistically significantly more failed previous attempts to quit compared with the smokers of the other groups (p < 0.05). All subjects had a mild to moderate depression score evaluated by Beck Depression Inventory (Table 1) .
From 405 patients screened, 162 just took information about the program without enrolling (low motivation, other preventive factors), 38 were excluded for medical reasons and 205 took part in the study. All of them completed treatment, while 184 (90%) completed the 12-month follow-up. Of the total number of smokers 46% succeeded continuous abstinence at the end of therapy while 13% succeeded smoking reduction.
At the end of treatment (19 weeks) continuous abstinence rates were higher in the groups including combined therapy compared with the CBGT group (OR: 0.251, 95% CI: 0.1040.609), with group B (bupropion SR in combination with NSGT) achieving higher abstinence rates compared with all the other groups, without exhibiting a statistically significant difference with the other combination groups (Figure 1 , Table 2 ).
After 6 months of follow-up continuous abstinence rates were similar in between the groups including bupropion SR (p < 0.05) (Figure 1 , Table 2 ), while group D still had statistically Figure 1 . Abstinence rates at the end of therapy and in 3, 6 and 12 months after the completion of smoking cessation treatment. NSGT, non specific group behavioural therapy; CBGT, cognitive behavioural group therapy; *p < 0.05, group D versus groups A, B and C. significantly lower abstinence rates compared with all the groups including bupropion SR (OR: 0.359, 95% CI: 0.1470.875 and OR: 0.041, 95% CI: 0.1610.961, respectively) ( Figure 1 , Table 2 ).
Finally, after 1 year of follow-up continuous abstinence rates were still higher in the groups including bupropion SR compared to the CBGT group, but there was no statistically significant difference in between them (OR: 0.573, 95% CI: 0.2211.487) (Figure 1 , Table 2 ). All smokers tolerated well bupropion SR, and mild adverse events were recorded (Table 3) .
Discussion
The results of our study support the notion that the combination of behavioral interventions with bupropion SR is effective when implemented in multicomponent smoking cessation programs integrating support in actual clinical practice, and furthermore that it achieves higher longterm abstinence rates than those referred to behavioral therapy alone or no intervention at all [Holmes et al. 2004; Johnstone et al. 2004; Jack et al. 2003; Molyneux et al. 2003; Swan et al. 2003a,b; Anderson et al. 2002; Vaillancourt et al. 2002; Vazquez and Becoñ a, 1996] .
All groups including bupropion SR showed high abstinence rates, with minor differences, statistically not significant, between them, with bupropion SR plus NSGT being more effective compared with bupropion SR combined either with brief counseling or with CBGT. Abstinence rates achieved in group A (bupropion SR and brief counseling) were comparable to other studies using similar approach [Bergmann et al. 2003 ]. Furthermore, no differences were observed in abstinence rates in Groups A and C at the end of therapy, although smokers of group C received the special approach of the more sophisticated CBGT. Although the number of participants in this group was low, this finding is in agreement with the results of both Cochrane [Silagy and Stead, 2002] and the USDHHS (United States Department of Health and Human Services) [Williams et al. 2003 ] meta-analyses of studies assessing the effect of brief one-to-one and group counseling to stop smoking by generalist physicians over no intervention. Both have shown that counseling raises the chances of successfully quitting by around 50% (OR: 1.69 and  1.3, respectively) . Undoubtedly, here the contribution of physicians' training and experience in the topic of smoking cessation should be considered. Strong evidence indicates that physicians increase their patient's smoking cessation rates by providing smokers with advice and assistance to help them quit [Fiore et al. 2000 ]. However, physicians in health care settings usually lack confidence in counseling skills, lack experience in the use of pharmacotherapy and more often lack the time to integrate a proper approach for smoking cessation advice and support [Wechsler et al. 1996; Jaen et al. 1994 ]. In our specialized clinic for smoking cessation, health professionals involved in the program not only were adequately trained to integrate brief cessation advice, but they also had the ability to invest time and deal with smokers' problems, offering a more intensive counseling approach, which could merely explain the lack of difference in success rates between those two groups.
NSGT offered higher abstinence rates at the end of therapy when combined with bupropion SR compared with the other groups, although the smokers of this group were more dependent on nicotine, had more failed previous attempts, and higher smoking history than the other groups (higher mean exhaled CO, higher cigarette consumption and more smoking years). This fact further supports the concept that intensive, nonspecific counseling integrated by specialized psychologists contributes at large to increasing the chances for a successful outcome.
The prolonged duration of bupropion SR treatment (19 weeks over the recommended 7 weeks) did not contribute to increasing quit rates, nor at the end of therapy or in 1 year of follow-up, since the results of another study conducted in our department in actual practice, which compared short (7 weeks) and prolonged (19 weeks) treatment with bupropion SR for smoking cessation, showed significant difference in abstinence rates in favour of short treatment at the end of therapy (72% versus 53%, p < 0.001) [Rovina et al. 2007 ]. Furthermore, the cost of the prolonged treatment was almost three-fold higher compared to the short-term course. A control group receiving bupropion SR for 7 weeks was not used since the effect of duration of treatment was not the objective of this study.
Our results indicate that without medication to alleviate tobacco withdrawal symptoms, the vast majority of more dependent smokers will fail to stop, even when they are highly motivated. This is further supported by the results of group D, in which smokers that received just cognitive behavioral therapy showed lower abstinence rates at the end of therapy, and at all the timepoints of follow-up.
There is a controversy in opinions regarding the benefit behavioral counseling offers, which is mainly based in the significant heterogeneity among the behavioral interventions (e.g. intensity of intervention) [Wechsler et al. 1996] . In practice, clinicians tend to use an eclectic approach, selecting elements from all intensities of counseling, on the basis of the needs and constraints of the smoker they support. For those smokers willing to participate in programs using behavioral therapy, it has been shown that cessation rates average 20% after 1 year, in the range of 1030% [Prochanzka, 2000] . The results of group D are in line with these data.
Our results are comparable or in some cases better than those seen in studies implementing the combination of nicotine replacement therapy (NRT) with behavioral therapy [Garcia-Vera, 2004; Molyneux et al. 2003 ] in the clinical field. In a study assessing the clinical utility and efficacy in the clinical field of the NRT plus cognitive behavioral therapy [Garcia-Vera, 2004] , there was a 58.5% abstinence rate at the end of treatment, while in 5 years of follow-up sustained abstinence rate was 33.1%.
A placebo control group was not used in our study, since the effectiveness of bupropion SR and behavioral therapy was established previously in clinical trials and our study was initially designed as open in order to evaluate the effectiveness of these interventions in the real clinical field, under pragmatic conditions [Tonnesen et al. 2003; Durcan et al. 2002; Lancaster and Stead, 2002; Stead and Lancaster, 2002; Bolinger et al. 2001; Silagy and Formica, 2001; Jorenby et al. 1999; Hurt et al. 1997; Tonnesen et al. 1991] .
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Throughout the year of follow-up sustained abstinence rates were similar among the groups using bupropion SR. Nowadays, there is enough evidence from a series of clinical trials that treatment with bupropion SR is effective in relapse prevention in smokers who have successfully quit [Tonnesen et al. 2003; Hays et al. 2001 ].
In a prospective study conducted in a primary care setting on military veterans of the US Army [Vaillancourt et al. 2002] , who were allocated to treatment with bupropion SR, nicotine patch or combination therapy for 3 months with additional cognitive behavioral therapy, abstinence rates at 3 and 6 months were 32% and 28%, respectively, for bupropion SR; 43% and 34%, respectively, for combination treatment; and 19% and 15%, respectively, for nicotine patch. The higher sustained abstinence rates observed in our study could be partly explained by the fact that all the participants were selfreferred to the clinic, as they were self-motivated to quit. Furthermore, they were offered sustained motivation during the treatment phase and over the course of the 12-month follow-up, with special support in the context of relapse-prevention (visits every three months, telephone contact with the nurse or the physician of the clinic whenever they needed help in an unscheduled basis). However, despite sustained motivation during treatment phase and over the course of the 12month follow-up, relapse was not prevented in 1 year. Relapse after initial successful abstinence remains a major treatment issue, despite the increasing array of effective pharmacotherapies that have been proved very helpful for smokers trying to quit . Smoking relapse within the first year after quitting is estimated at 6090% [Garvey et al. 1992; Mothersill et al. 1988] . The importance of intensity in behavioral programs has already been underlined in other studies [Schiffman et al. 1996; Hall et al. 1984] . Regular follow-up sessions designed according to recommended relapse prevention strategy [Hays et al. 2001] played an important role in the successful outcome in our study, and indeed were accepted by smokers as helpful and supportive to their effort for remaining abstinent.
Interestingly, abstinence rates in the group receiving cognitive therapy were sustained throughout the year of follow-up. Studies of relapse prevention strategies teaching coping skills have shown that they may reduce the risk of relapse, but other behavioral therapies have shown little benefit [Schiffman et al. 1996; Hall et al. 1984] . In our clinical experience, cognitive behavioral therapy was the least effective in achieving smoking cessation, and least popular among smokers as intervention, but smokers who eventually stopped smoking did not relapse in the preceding year. This probably has to do with the type of intervention, which is aimed at teaching techniques that change thoughts, beliefs and attitudes to quitting and to manage negative mood. However, in our study, the low number of participants does not allow the generalization of this observation.
Conclusion
Our results indicate that in clinical practice there is no need for the use of more sophisticated and eventually less cost-effective counseling approaches, as an addition to medical treatment for smoking cessation. It is evident that the estimation of a doseresponse relationship between success rates and the number follow-up sessions, as well as the total contact time between smoker, specialized psychologist and clinician is demonstrated here [Silagy and Stead, 2002] .
Bupropion SR has been found very efficacious and well tolerated for treating individuals dependent on tobacco, and according to clinical guidelines for smoking cessation, unless medically contraindicated pharmacotherapy should be used in all assisted quitting attempts. Prolonged duration of treatment with bupropion SR is not recommended as it was not shown to be costeffective compared with the short-term treatment.
One should not neglect the fact that pharmacotherapy and behavioral therapy have different but complementary roles in enhancing the chance of success in smoking cessation. Therefore, healthcare professionals that have special responsibility and commitment to treating smokers should be well trained to undertake counseling on a routine basis and comfortable with the use and application of the several pharmacotherapies for smoking cessation in actual practice, while it is recommended specialized psychologists to be included in all the multicomponent smoking cessation clinics. project, as well as A. Alexandri, Dr Z. Athanassa and Z. Sarlani for their assistance in laboratory measurements and in patient motivation, in order to comply with the follow-up schedule.
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